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M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
. Their management is highly problematic, however, due to the potential for soil 41 loss, either from wind or water erosion or from microbial mineralisation of the peat substrate M A N U S C R I P T A C C E P T E D Intact soil cores were taken from a visually representative area (10 m 2 ) of a field to M A N U S C R I P T A C C E P T E D were conducted at the end of the experiment on all cores (Table 1 ). The cores were split into 
Experimental treatments

136
The cores were randomly assigned to six treatments as follows: (1 
213
Relationships among individual GHGs, temperature, rainfall, and soil N concentrations were 214 explored using Kendall's tau statistic (τ).
215
All statistical analyses were performed separately on the water Analysis of the soil at the end of the experiment showed that some properties had 230 changed slightly over the 6-month period (Table 1) . In most cases, however, the effect of 231 treatment was small. The mean air temperature for Phase I and II of the experiment were 15.4 232 and 13.2 °C, respectively ( Fig. 1a-b) . During the same period, the cumulative rainfall was 1g-h).
253
Cumulative GHG emissions were significantly influenced by water table depth (Table   254 3). In the initial wetted phase (Phase I), a significant decline in CO 2 emissions was apparent 255 as the water table was raised closer to the soil surface. However, a significant difference was 
261
Cumulative GWP 100 for water table treatments was significantly different among groups (p < 262 0.001); with a highly significant increase in the order WT 0 < control < WT 15 (all p < 0.001).
263
In the drained period (Phase II), significant differences were recorded for median CO 2
264
emissions among water table groups (p < 0.05; Table 3 ). However, no significant differences 265 were found among the three water remained consistently low at all measurement times ( Fig. 1k-l) .
280
Redox (E h ) values in the upper soil layer was similar across all treatments remaining 281 > 400 mV for most of the monitoring period (Fig. 2a ). On the day on which the cores were 282 drained, the E h was notably lower in the 10 cm soil layer WT 0 treatment (369 ± 36 mV) than 
Effect of fleece application on GHG emissions and soil chemistry 294
Soil respiration from the C fleece and control cores followed a similar pattern 
301
Emissions of CH 4 were higher than in the control treatment, however, these fluxes were still 302 very low (Fig. 3d ). Mean C fleece NO 3 -N and NH 4 -N concentrations were very similar to the 303 control treatment on all sampling dates (Figs. 3e-f).
304
Overall, cores with fleece had significantly higher mean cumulative CO 2 emissions (p 305 < 0.05; Table 3 ) while total N 2 O emission was also higher than the control (p = 0.06). The 
Effect of cultivation tillage on GHG emissions and soil chemistry 310
Mean CO 2 fluxes in the tilled soil were very similar to the control on most sampling 311 dates, ranging from 26 ± 4.7 to 135 ± 5.2 mg CO 2 -C m -2 h -1 (Fig. 4d) GWP 100 (p < 0.01) than the control treatment (Table 3 ). In contrast, no significant differences 332 were apparent in any of the individual cumulative GHG emissions or overall GWP 100 333 between the control and residue incorporation treatment (Table 3) . Compared to the surface- 3-7%, and 3-12% of N 2 O emissions respectively (τ = 0.147 to 0.313, p < 0.05 to < 0.001).
352
Daily and 5-day rainfall (cumulative rainfall from the day of measurement and the significantly correlated with surface-applied residue CO 2 efflux (τ = 0.180, p < 0.05; Table 4 ).
356
Daily rainfall explained 1-8% and 5-day rainfall explained 2-21% of soil respiration. 
361
Dissolved N was a significant predictor of soil respiration in most treatments. strong.
446
The greatest emissions from the fleece treatment were observed when the air priming was occurring the effects would be greater when the residues were incorporated into 503 the soil; and (4) Recent research suggests that much of the CO 2 released from plant residues 504 applied to soil originates from the residue itself (e.g., cell autolysis) rather than from a soil 
Conclusions and implications
517
The results of this study suggest that the relative efficacy of potential GHG mitigation 518 options will be strongly influenced by the weather and soil conditions at the time of table at -(m-o) and NH 4 + (p-r); 28 th May to 16 th Aug. In panels (a)-(c), mean soil temperature is denoted by solid black circles (control without cultivation or residue), solid grey circles (surface applied residue, CR surf , or incorporated residue, CR incorp ), and white circles (simulated tillage, S till ). In panels (d)-(r), the control treatment is denoted by black circles with a solid line, CR surf and CR incorp by grey circles with a dashed line, and S till by white circles with a dotted line. Error bars represent ± SEM.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
RESEARCH HIGHLIGHTS
• Greenhouse gas (GHG) emissions were measured in a horticultural fen peat soil.
• CO 2 and N 2 O emissions were highly sensitive to water table depth changes.
• Tillage and horticultural fleece had no appreciable impact on GHG emissions.
• Crop residue addition did not appear to induce positive SOM priming.
• Alternative land uses are likely required to preserve these soils in the long-term.
